Thermal sensitivity and thermotolerance in normal porcine tissues.
We have previously presented a histopathological grading scheme for thermal damage in normal porcine adipose and skeletal muscle tissues. Here we have used this scheme to assess the heat sensitivity of these tissues, and evaluate the protective benefit of thermotolerance as induced by a prior thermal exposure. Tissues were exposed to temperatures ranging from 40-50 degrees for 30 min. Half of all sites also received a thermal exposure of 41.0-43.0 degrees 4 hr earlier. Biopsies for histological evaluation were obtained at 18 to 24 hr ("acute") and at 28 to 31 days ("chronic") following treatment. Only mild acute injury was seen in the early samples, following either single or double heat exposures, at all temperature levels. Minimal chronic damage was also seen in the late samples following single exposures of 45 degrees or less. Higher single exposures caused important chronic lesions, the severity of which was dose dependent. Regions that had received the earlier conditioning thermal exposure showed a significant protection against the subsequent thermal exposure. In such regions, mean (chronic) pathology scores were reduced by 76 to 86% over the temperature range 45-48 degrees. The degree of acute damage failed to predict the degree of chronic damage. Overall, induction of thermotolerance provided an advantage of 2 degrees or more in normal tissue protection.